Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.007 Å; R factor = 0.048; wR factor = 0.135; data-to-parameter ratio = 13.5. organic compounds o2560 Flores et al.
The title compound, C 14 H 19 NO 5 S, was prepared by nucleophilic addition of the lithium derivative of methylphenylsulfone to (3S,4R)-3,4-isopropylidenedioxypyrroline 1-oxide. There are four molecules in the asymmetric unit. The crystal structure determination confirms the configuration of the chiral centres as 2R,3S,4R. In the crystal, pairs of O-HÁ Á ÁN hydrogen bonds link the molecules into dimers.
Related literature
For asymmetric organocatalysis, see: Macmillan (2008) ; List (2007) . For proline and its derivatives as organocatalysts, see: Pellissier (2007) ; Lattanzi (2009) ; Mielgo et al. (2008) ; Panday (2011) . For the preparation, see: Flores et al. (2010) . For Cbranched pyrrolidines, see: Flores et al. (2011a) . For hydroxylamines in synthesis, see: Chevrier et al. (2011) ; Li et al. (2011) . For (3R,4S)-3,4-isopropylidenedioxy-5-phenylsulfonylmethyl-3,4-dihydro-2H-pyrrole 1-oxide, see: Flores et al. (2011b) . 
Experimental

Data collection
Bruker APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2006) T min = 0.730, T max = 0.817 46376 measured reflections 10345 independent reflections 9616 reflections with I > 2(I) R int = 0.036 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.135 S = 1.03 10345 reflections 769 parameters 1 restraint H-atom parameters constrained Á max = 0.34 e Å À3 Á min = À0.38 e Å À3 Absolute structure: Flack (1983) , 4863 Friedel pairs Flack parameter: 0.040 (14) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y À 1 2 ; Àz þ 1; (ii) Àx þ 1; y þ 1 2 ; Àz þ 1.
Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: MERCURY (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) .
Refinement
The hydrogen atoms were positioned geometrically, with C-H distances constrained to 0.93 Å (aromatic), 0.96 Å (methyl), 0.97 Å (methylene) and refined in riding mode with U iso (H) = xUeq(C), where x = 1.5 for methyl H atoms and x = 1.2 for all other H atoms. The hydroxyl hydrogen atoms were positined with an O-H distance of 0.82 Å, starting from the difference Fourier map coordinates and with U iso (H) = 1.5 U eq (O).
Computing details
Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT (Bruker, 2006) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: Mercury (Macrae et al., 2006) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) . Crystal packing of C 14 H 19 NO 5 S viewed along a axis, showing intermolecular hydrogen bonding. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.34 e Å −3 Δρ min = −0.38 e Å −3 Absolute structure: Flack (1983) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
(2R,3S,4R)-3,4-Isopropylidenedioxy-2-(phenylsulfonylmethyl)pyrrolidin-1-ol
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1A −0.19647 (12) −0.61777 (4) 0.05085 (6) 0.0652 (2) Geometric parameters (Å, º) S1A-O1A 1.414 (3) S1C-O1C 1.419 (4) S1A-O2A 1.421 (4) S1C-O2C 1.427 (4) S1A-C6A 1.765 (4) S1C-C6C 1.757 (4) S1A-C7A 1.767 (4) S1C-C7C 1.764 (4) 0.9600 C14C-H14I 0.9600 S1B-O2B 1.403 (4) S1D-O2D 1.410 (4) S1B-O1B 1.430 (3) S1D-O1D 1.422 (3) S1B-C7B 1.766 (3) S1D-C6D 1.757 (4) S1B-C6B 1.766 (4) S1D-C7D 1.760 (3) O3B-C10B 1.428 (4) O3D-C10D 1.391 (5) O3B-C11B 1.429 (4) O3D-C11D 1.418 (4) O4B-C10B 1.427 (4) O4D-C9D 1.412 (4) O4B-C9B 1.428 (4) O4D-C10D 1.440 (5) O5B-N1B 1.432 (3) O5D-N1D 1.439 (3) O5B-H5BO 0.8200 O5D-H5DO 0.8200 N1B-C12B 1.473 (4) N1D-C8D 1.471 (4) N1B-C8B 1.481 (4) N1D-C12D 1.471 (4) C1B-C6B 1.372 (6) C1D-C2D 1.380 (8) C1B-C2B 1.384 (7) C1D-C6D 1.385 (7) C1B-H1B 0.9300 C1D-H1D 0.9300 C2B-C3B 1.347 (10) C2D-C3D 1.372 (13) C2B-H2B 0.9300 C2D-H2D 0.9300 C3B-C4B 1.329 (10) C3D-C4D 1.339 (13) C3B-H3B 0.9300 C3D-H3D 0.9300 C4B-C5B 1.406 (9) C4D-C5D 1.386 (10) C4B-H4B 0.9300 C4D-H4D 0.9300 C5B-C6B 1.356 (6) C5D-C6D 1.356 (7) C5B-H5B 0.9300 C5D-H5D 0.9300 C7B-C8B 1.540 (4) C7D-C8D 1.529 (4) C7B-H7B1 0.9700 C7D-H7D1 0.9700 C7B-H7B2 0.9700 C7D-H7D2 0.9700 C8B-C9B 1.502 (4) C8D-C9D 1.522 (4) C8B-H8B 0.9800 C8D-H8D 0.9800 C9B-C11B 1.563 (4) C9D-C11D 1.560 (4) C9B-H9B 0.9800 C9D-H9D 0.9800 C10B-C14B 1.505 (7) C10D-C14D 1.496 (8) C10B-C13B 1.511 (6) C10D-C13D 1.531 (7) C11B-C12B 1.499 (4) C11D-C12D 1.508 (4) C11B-H11B 0.9800 C11D-H11D 0.9800 C12B-H12C 0.9700 C12D-H12G 0.9700 C12B-H12D 0.9700 C12D-H12H 0.9700 C13B-H13D 0.9600 C13D-H13J 0.9600 C13B-H13E 0.9600 C13D-H13K 0.9600 C13B-H13F 0.9600 C13D-H13L 0.9600 C14B-H14D 0.9600 C14D-H14J 0.9600 C14B-H14E 0.9600 C14D-H14K 0.9600 C14B-H14F 0.9600 C14D-H14L 0.9600
Hydrogen-bond geometry (Å, º) Symmetry codes: (i) −x+1, y−1/2, −z+1; (ii) −x+1, y+1/2, −z+1.
